) are coloured from negative (blue) via zero (white) to positive (red). It is apparent that the elements, Mg, Ti, Mn, Fe, V and Cr are strongly correlated with each other. From this statistical structure, these elements are considered to behave in a similar way. However, as shown in Fig. 3f , the slopes of the decision plane for these elements differ greatly from each other: Ti and Fe are negative, Mg and Mn are approximately zero or are not used, and V and Cr are positive. These differences indicate that the proposed SVM analysis highlights another aspect of the geochemical behaviour of tsunami sediments that cannot be highlighted by the variance and covariance structure. By PCA analysis, we can extract the important low-dimensional subspace from the high-dimensional geochemical data. However, the obtained subspace is not generally useful for classification (as shown in d). The obtained synthetic variables, which are called principal components (PCs), are considered to reflect the important factors that control the variation of data sets. However, we cannot know the important elements for discrimination, especially important combinations of elements. PC2 diagram. The k-means method is one of the most common and versatile clustering techniques. In this analysis, using the k-means method, we used 18 elements, and the number of clusters was set to 2. a The results of the two-grouped k-means classification. The samples are divided into two groups indicated by red and blue circles. b The comparison of the k-means classification with the true classification. The green circles indicate the samples incorrectly identified by the k-means method. The discrimination rate is 87.3%.
